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CHEMISTRY. 

The Thanks of the Society were given to 
the Rev. Mr. Swayne, of Puckle- 
church, near Briflol, for the following 
Communication relative to the ufe of 
Oak Leaves, in Tanning. 

S I R, 

KNOWING that the Bark of the Oak 
was a chief material in the art of 
tanning Leather, and conceiving that every 
other part of that tree was fraught with 
the fame aftringent principle, through 
which the bark becomes fo efficient in that 
art ; the thought had often occurred, that 
the leaves might be advantageoufly applied 
for the fame purpofe. Huving in my pof- 
feffion a quantity of thofe leaves, which 
had been collected on account of the galls 
attached to them, I was defirous of afcer- 
taining the proportion of aflringent matter 
contained in them, and of comparing it 
with that contained in the bark. It was 

fome 
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fbme time before I could think of g 
method of doing this; and whether the 
method I at length ufed was fully adequate 
to the intention, muft be left to the de-. 
termination ofthofe who have more know- 
ledge in chemiftry than I can pretend to. 

The well-known property which this 
aftringent matter poflelTes, of uniting or 
ftriking a black colour, with the calx of 
iron, fuggefted to me that its quantity 
might probably be afcertained, by extract- 
ing this matter, through the medium of 
hot water in which it is known to be 
foluble, faturating the extrad with a 
known weight of the calx of iron, and 
afterwards filtering, drying, and weighing 
it. Suppoling martial vitriol to contain 
iron in a very proper ftate for this experi- 
ment, the firfl thing I had to do, was, to 
afcertain ths weight of iron in a given 
weight of vitriol ; and this I attempted by 
the following procefs : I weighed five 
pennyweights of vitriol ; diflblved it in 

water ; 
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water; and added a like weight of vege- 
table fixed alkali ; which immediately 
precipitated the iron : the mixture was 
then thrown on a paper filtre, the weight 
of which was noted down; and, after 
being plentifully elutriated with hot water, 
the relidue was dried and weighed. Its 
weight, exclufive of the filtre, was two 
pennyweights thirteen grains. This pro- 
portion of iron in martial vitriol, differs 
from that given by ProfefTor Neumann, 
from his Analyfis (See Lewis's tranflatioa 
of Neumann's Chemiftry, Vol. I. p. 278); 
but it is necefTary to mention, that the 
vitriol which I made ufe of had been kept 
in a dry place, uninclofed in a glafs veffel, 
by which it had lofl much of its water of 
cryftallization J and this accounts for the 
difference. At the fame time, and from the 
fame parcel of vitriol, I weighed feveral 
other portions, for after-experiments. 

The weight of iron, in a given weight 
q{ vitriol, being known, I then attempted 

to 



1S6 CHEMISTRY. 

to follow the procefs above fuggefted; 
but, upon trial, found that the coloured 
particles were fo minute or fo intimately 
mixed, that they paffed with the fluid 
through the fiitre : this I attributed to the 
prefcnce of the vitriolic acid, and its clofe 
attachment to the coloured particles. With 
a view, therefore, to deftroy this fufpedted 
combination, by prefenting to the acid a 
fubftance with which it has a nearer affi- 
nity, I added fome mild fait of tartar, 
which inftantly produced the defired effed, 
and brought on an entire feparation of the 
coloured mafs. I then went on with my 
intended experiments, in the following 
manner. 

I took a half-peck meafure full of dried 
oak leaves, well preffed down, from which 
I had before feparated feveral ounces of 
mulhroom galls, and having put them in a 
brafs kettle, with a fufficient quantity of wa- 
ter, boiled them therein for two hours. The 
decodion was then poured from the leaves, 

and 
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and frefh water ad^ed to them ; this was 
likewife boiled for a confiderable time, till 
it was judged that the water had extraded 
all the aftringent matter : both decodtions 
were then boiled down, in the fame kettle, 
to one gallon. In a certain meafure of 
this concentrated extradt, I diflblved five 
pennyweights of green vitriol, and after- 
wards added the like weight of fait of 
tartar : this mixture was then thrown on a 
filtre of finking paper, (the weight of 
which was three pennyweights) ; and, after 
being perfedly elixated with hot water, 
the refiduum was dried and weighed. 

Dwts. Grs. 
The filtre, with its contents, 

weighed — — 6 14 

Subftradl the weight of the 

filtre — — 30 

3 H 

Subftradt the calx of iron 2 13 

There remains of aftringent 
matter — — 11 

Two 
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Two pints of this reduced extrad were 
ilill farther evaporated to one pint ; and a 
like meafure of this was treated as the 
former. 

Dwts. Grs. 

The fihre, %vith its contents> 

weighed — — 7 ^ 

Subftradt the filtre, which 

weighed — ' — ^ 15 



4 16 

Subftrad the calx of iron 2 13 



Remainder of aflringent matter i 21 



I then obtained from a tanner two pounds 
of oak hark, which was perfeftly dry^ 
and, after cutting it into thin fluvings 
with a plane, boiled it in three portions of 
water for feveral hours, till, from the co- 
lour as well as the tafte of the lafl decoc- 
tion, the allringency feemed to be perfectly 
extrafted. Thefe feveral decoctions were 
added together, and evaporated to the fame 
quantity as thofe of the leaves, namely, 

one 
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One gallon. An equal meafure of this, as 
above, produced by the like treatment, a 
refiduum which, with its filtre, Dwts. Grs. 
weighed — 7 10 

Subftrad: the filtre, which 

weighed — — 2 19 

4 15 
Subftrail the calx of iron 2 13 



Remainder of aftringent matter 2 2 



A quart of this reduced extrad was fur- 
ther concentrated to a pint, and an equal 
meafure of this was treated as before. 

Dvvts. Grs. 

The filtre, with its contents, 

weighed — — 9 12 

Subftradt the filtre, which 

weighed — — 2 15 



6 21 
Subftradt the calx of iron 2 13 



Remainder of aftringent matter 4 8 

Thefc 
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Thefe experiments do not exaftly talfyj 
fince, in thofe with the leaves, the amount 
of aftringent matter, in the fecond experi- 
ment, ought to have been double that of 
the firft ; and, in thofe with the bark, the 
aftringent matter of the firft experiment 
ought to have been half as much as that 
of the fecond. The fuppolition of a fmall 
inaccuracy in the Weighing, or a fmall lofs 
in the procefs of thefe experiments, will 
tend to reconcile them: where the error 
lay, in the firfl inftance, I cannot pretend 
to guefs. In the firft experiment with the 
bark, the filtre caught fire while it was 
drying J and although it was extinguifhed 
almoft immediately, yet there muft have 
been a lofs of fome grains from it. Not- 
withftanding the experiments do not per- 
fedily accord, yet I think we may fairly de- 
duce from them, provided the method of 
trial be not objeded to, that half a peck of 
leaves contain nearly as much aftringent 
matter, as one pound of bark. Oak Bark 
was fold in this neighbourhood, laft fea- 

fon. 
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fon, for five guineas a ton. In its market- 
able ftate, it is by no means fufficiently 
dry for prefervation ; and the tanners arc 
obliged to dry it more perfectly ; and, at a 
confiderable trouble and expence, they 
likewife get it cleaned from much extra- 
neous matter. The lofs of weignt, from 
thefe operations, cannot, I fhould fuppofe, 
be eftimated at lefs tlian twenty ihillings 
per ton. What I mean is, that, if a ton 
of bark cod the tanner, in the firfl pur- 
chafe, five guineas, the fame weight of 
bark, Vi^hen properly dried and cleaned, 
will ftand him in fix pounds five fhillings : 
for the fake of eafier calculation, we will 
fay fix pounds. I have heretofore had oak 
leaves collefted for the purpofe of making 
hot -beds for melons (for which they are 
excellent), at three-pence and four-pence 
per fack of four bufiiels, or thirty-two half 
pecks, which, according to the conclufion 
above, are equal to thirty-two pounds of 
bark. Thirty-two pounds of bark, at fix 
pounds per ton, come to one (hilling and 
M eight- 
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eight-pence halfpenny and a fradlion. If 
then my premifes ftand unimpeached, it 
will follow that the tanner might obtain as 
much aftringent matter in leaves, for four- 
pence, as cofts him in bark five times that 
fum : whether it would equally anfwer his 
purpofe, remains to be proved. There 
would be undoubtedly much trouble, and 
fome expence, in drying the leaves, which 
would be neceflary, in order to preferve 
them J and they would occupy much room. 
Perhaps for thefe reafons, the moft cecono- 
mical plan would be, to obtain a concen- 
trated extradt from them, on or near the 
place where they (hould be collefted, which 
might be conveyed and afterwards ftored in 
calks. This likewife remains as the fub- 
jedt of experiment; but, before leaves can 
in any way be legally ufed by the tanner, it 
is neceflary that the adl of parliament be 
repealed, which confines him to the ufe of 
Afh and Oak Bark : this reftri<ftion was 
probably laid, not folely from the belief that 
thofe fubftances were the mofl proper for 

the 
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thepurpofe of tanning leather, but Kkewife 
to encourage the planting and nurturing 
of thofe valuable timber- trees. Be this 
as it may, at prefent it rather operates to 
their deftrudion, than prefervation or in- 
creafej fince the high price which oak 
bark now bears, proves an irrefiftible temp- 
tation with needy proprietors, to cut down 
their oaks before they arrive at a proper age 
for timber. Should oak leaves ever come 
in much requeft for tanning, this doubtlefs 
would prove an antidote to the rage of fell- 
ing, and an effedual prefervative of timber; 
fince no one furely would ever think of 
felling his oaks prematurely, whilft they 
yielded him an annual profit by ftanding. 
I am. 
Your mod obliged humble fervant, 
George Swayne. 

N.B. The vitriol was in every cafe fuffi- 
cient to faturate the aftringent matter, and 
the quantity of fait of tartar fufEcient for 
the acid. 
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